[Effects of transient cerebral ischemia and reperfusion injury on expression of aquaporin-4 and apoptosis in hippocampal neurons of aged animals: experiment with rats].
To investigate the effects of transient cerebral ischemia and reperfusion injury on brain edema and apoptosis hippocampal neurons of aged animals. 120 19-21-month-old healthy Wistar rats underwent four-vessel occlusion to establish whole cerebral ischemia model and were randomly divided into 3 equal groups to undergo ischemia for 1 min, 3 min, and 5 min respectively. Every group was re-divided into 5 equal sub-groups to undergo reperfusion for 12 h, 1 d, 2 d, 3 d, and 7 d respectively. Another 40 rats underwent sham operation to be used as controls. At different reperfusion time points 4 rats from each subgroup were killed to measure the wet and dry weights of the hippocampus. The brains of the remaining 4 rats from each subgroup underwent HE staining and microscopy. The expression of aquaporin-4 (AQP4) was detected by SABC immunohistochemical technique, and the neuron apoptosis in hippocampus was detected by TUNEL method. There was no significant differences in brain water content and expression of AQP4 between the ischemia 1 min and 3 min subgroups and the corresponding sham-operation subgroups (all P > 0.05), however, the brain water contents and AQP4 expression levels of the ischemia 5 min subgroups were all significantly higher than those of the corresponding sham-operation subgroups (all P < 0.05). There were only a few TUNEL-positive cells in the sham-operation subgroups and ischemia 1 min subgroups, however, the numbers of TUNEL-positive cells of the ischemia 3 min and 5 min subgroups were all significantly higher. The number of TUNEL-positive cells raised 12 h after ischemia, peaked 1 day after, and began to go down 3 days later. The aged animals are more sensitive to cerebral ischemia/reperfusion injury, and transient cerebral ischemia may cause brain edema, and increase of apoptotic cells and AQP4 expression. Neuron apoptosis is more sensitive to cerebral ischemia than brain edema and AQP4 expression. After reperfusion neuron apoptosis peaks earlier and lasts longer in the aged animals.